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CHAPTER I
INTRODUCTION AND STATEMENT OP THE PROBLEM 
Introduction
The present study is concerned with the problems of 
quantitative measurement of the severity of articulation 
defectiveness. A precise scaling of severity is useful in 
the experimental study of any type of speech deviation. 
Measures of severity may be needed for intervals of time 
during which stimulus conditions are varied. It may be of 
importance to determine the extent to which severity of a 
speech deviation is related to some other variable under 
study. An index may be needed for evaluation of progress 
made during therapy.
In earlier research, quantitative descriptions of 
defective articulation usually have been based on frequency 
counts of speech sounds correctly or incorrectly produced. 
Bangs,1 for example, with a detailed analysis of articulation
1 Bangs, J. L. A clinical analysis of the articulatory 
defects of the feeble-minded. JSD, J, 19^2, 3^3-356.
errors of the feeble-minded, studied relationships between 
intelligence and the development of speech. Templin,2 for
2 Templin, M. Spontaneous versus imitated verbalization 
in testing articulation in preschool children.JSD, 12, 19^7, 
293-300.
1
another example, compared two methods of testing articula­
tion with scores based upon percentages of speech sounds 
correctly produced. Roe and Milisen^ used frequency counts
^ Roe, V. and Milisen, R. The effect of maturation upon 
defective articulation in elementary grades. JSD, 7 , 1942, 
37-50.
to compute mean error of articulation and percentages of cer­
tain types of errors at several age levels for the purpose 
of examining the effect of maturation upon defective speech. 
Wood^ has attempted to quantify social adequacy of con-
^ Wood, K. S. Measurement of progress in the correction 
of articulatory speech defects. JSHD, 14, 1949* 171-174.
nected speech. Concerned with measuring speech improvement 
during therapy, he devised an articulation index as a method 
of obtaining a quantitative measure of articulation ability. 
Each consonant was weighted with respect to its relative fre­
quency of occurrence in the language.
Wright^ sought a more refined method for obtaining quant-
5 Wright, H. N. Reliability of evaluations during basic 
articulation and stimulation testing. Monograph Supplement, 
JSHD, 4, 1954, 19-27.
itative measurements of defective articulation than mere 
enumeration of consonant errors. Recognizing the fact that
The problems associated with obtaining quantitative 
measures of the severity of defective articulation are re­
lated to the complex nature of speech behavior. Indices 
based solely on the frequency of error may be inadequate 
for some clinical and experimental purposes. Quantifying 
the psychological effect upon the listener may be important 
and useful. Because the psychological reactions of a 
listener probably vary with respect to differing defective 
speech sounds and to varying combinations of them, the as­
sumption that a mere enumeration of them would be descrip­
tive of such seems unreasonable.
If a listener's reactions to defective articulation do 
vary as suggested, quantitative measures of severity for 
large numbers of speech samples might often be required if 
experimental questions are to be answered satisfactorily.
To develop a practical methodology for obtaining these meas­
ures would appear to be of importance.
The question arises as to whether a method first em-
q
ployed by Lewis and Sherman and later developed by Sherman"^
O
Lewis, D. and Sherman, D. Measuring the severity of 
stuttering. JSHD. 16, 1951, 320-326.
9 Sherman, D. Reliability and utility of individual 
ratings of severity of audible characteristics of stutter­
ing. JSHD, 20, 1955,
for psychological scaling of the auditory characteristics of
stuttering might prove useful in the psychological scaling 
of articulation defectiveness. Severity of the audible 
characteristics of stuttering was reliably measured by the 
psychological scaling method of equal-appearing intervals. 
Measures were obtained for isolated speech segments, nine 
seconds long, from recordings of the speech of stutterers.
A recorded scale of severity was constructed with the scaled 
short segments. Observers were trained with the previously 
constructed severity scale to recognize levels of severity. 
They rated speech samples several minutes long by making 
consecutive judgments at 10-second intervals. Mean scale 
values of severity for the longer samples derived from the 
responses of individual observers were quite precise with 
respect to placing the samples in relative positions along 
the severity dimension.
Statement of the Problem
The major purpose of the present study was to determine 
whether individual observers could be trained with a pre­
viously constructed severity scale to judge reliably the 
severity of articulation defectiveness.
Answeriig the experimental question required the follow­
ing steps: (l) selection of a population of speech samples
which would be as representative as possible of various 
articulation errors and combinations of these errors; (2) 
preliminary investigation to select the length of speech
6segment to be rated by individual observers; (3) construc­
tion of a recorded severity scale of articulation defective­
ness; (4) training of individual observers to recognise 
levels of severity; (5) rating of speech samples by individ­
ual observers; and (6) evaluation of the reliability of the 
scale values obtained from responses of individual obser­
vers.
CHAPTER II
PROCEDURE
Stimulus Material
Recordings of conversational speech were obtained from 
66 children (45 hoys and 21 girls) between the ages of five 
and 10 years. The children were selected by the experiment­
er to represent a range of articulation ability from normal 
to severely defective. One minute of continuous speech was 
selected from each of 60 of the recordings. Six of the re­
cordings were less than one minute in length. The children 
were from the Columbus, Ohio grade schools and The Ohio 
State University Speech and Hearing Clinic. Continuous 
speech was elicited by encouraging the children to relate 
stories and personal experiences.
All recordings were made in conditions of quiet on a 
Magnacord tape recorder, Model PT6-V, with an Altec, Model 
21C, condenser microphone. The tape speed was 15 inches 
per second. Copies of the original recorded one-minute 
samples were made by dubbing from the Magnacord, Model 
PT6-V, to another Magnacord, Model PT6-P. The dubbed copies 
were re-recorded to maintain an approximately constant 
volume level on the Magnacord VU meter.
Listening Conditions
Groups of observers listened in a quiet classroom to
7
short segments of speech dubbed from the one-minute samples 
of continuous speech. The instrumentation for the listening 
sessions consisted of the Magnacord, Model PT6-V, a Macintosh 
amplifier, Model 50 W-2, and an Altec loud speaker, Model 
400B.
Observers
Both naive and sophisticated observers were used. The 
naive observers were undergraduate students in an elementary 
speech course in voice and diction. The sophisticated ob­
servers were advanced students in speech pathology.
Scaling Method
During each of the listening sessions, isolated, short 
segments of tape-recorded speech were presented to observers 
for scaling of severity of articulation defectiveness by the 
method of equal-appearing intervals employing a nine-point 
scale, extending from one, representing least defective 
articulation, to nine, representing most defective articu­
lation. Median scale values and ^-values were obtained from 
the judgmental responses of the several groups in the way 
described by Thurstone and Chave.'L0
10 Thurstone, L. L. and Chave, E. J. The Measurement of 
Attitude. Chicago: University of Chicago Press, 1929.
Selection of Segment Length
The first problem was to decide upon the length of 
speech segment to be employed in the major investigation.
It seemed reasonable to expect that reliable estimates of 
severity might be obtained for samples lasting only a few 
seconds. For some experimental purposes, reliable estimates 
of severity for quite short segments might be useful. Also, 
reliability of estimates might be importantly related to 
segment length.
Three sets of speech segments with 20 segments in each 
were dubbed from 60 of the original recordings. The lengths 
of the segments in the three sets were respectively five,
10, and 15 seconds.
Two sets of median scale values were obtained for each 
of the three sets of speech segments from the responses of 
two groups of observers: (l) 40 students enrolled in an 
elementary speech course and (2) 12 expert observers, trained 
and experienced in clinical evaluation of articulation 
defects.
To establish for the observers a range of defective 
articulation, segments of speech selected by the experiment­
er to represent the extremes of the severity continuum were 
presented first. To acquaint observers with the nature of 
the stimuli several of the experimental segments of speech 
were presented prior to the judging of each set of 20 seg­
ments. Observers recorded judgments immediately following
10
the presentation of each speech segment. A two-second in­
terval separated adjacent samples. Verbatim instructions 
to the observers are given in Appendix A.
Pearson’s correlation procedure was employed along 
with a test of the difference between the means of the two 
sets of scale values for each duration. Also computed 
were the values of the semi-interquartile range, which 
measures the dispersion of judgments.
The results of this preliminary investigation are sum­
marized in Table 1. The expert observers in general tended 
to rate the segments somewhat more severely than did the 
naive observers. The obtained mean differences were, how­
ever, non-significant, as indicated by the results of 
t_-tests reported in Table 1. The obtained high Pearson r ’s, 
also reported in Table 1, indicated high agreement between 
expert and naive raters with respect to relative placement 
of the segments along the severity continuum for each of the 
three segment lengths. Differences among values for the 
three durations were not large enough to provide strong 
evidence that scale values for any one duration were more 
reliable than for any other duration. More information was 
needed for making the decision with respect to the segment 
length to be employed in the major investigation.
Another procedure was employed to obtain the opinions 
of the expert observers on segment lengths. The 20 segments
11
Table 1. Comparisons of two sets of scale values for each 
of three sets of speech segments as obtained from ratings 
by Group 1 (40 naive observers) and Group 2 (12 trained 
observers).
Segment
Length Group Mean Diff. t* r_ Mean Q
1 5.70 .95
5 sec. .13 .93 .97
2 5.83 1.19
1 4.97 1.14
10 sec. .42 1.94 .96
2 5.44 1.33
1 4.12 1.13
15 sec. • 39 1.95 .94
2 4.51 1 .0 5
* t_ (df_ = 1 9) = 2 .0 9 3 at 5 level of significance.
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of each of the three durations of five, 10, and 15 seconds 
were presented once again to the 12 expert observers. The 
experts were instructed to make a decision on the length of 
segment which seemed preferable for making a correct judg­
ment. The preferences were about evenly divided between 
the five-second and the 10-second lengths. The experts 
agreed that the 1 5-second length seemed unnecessarily long. 
Several individuals reported that the response to this seg­
ment length was determined before the end of the segment, 
that a response to the segment as a whole was difficult.
A consideration of the opinions of the experts, along 
with the lack of evidence to indicate differences among 
lengths of segments in reliability of obtained scale values, 
led to the decision to include both the five-second and the 
10-second lengths in the major investigation.
Construction of Severity Scales 
Stimulus Material
To obtain stimulus material which might display all 
levels of severity, two short speech segments, one of five 
seconds duration and one of 10 seconds duration, were dubbed 
from each of 60 of the original samples. Two tapes were 
prepared, one with 60 five-second segments and one with 60 
10-second segments. A two-second interval separated adja­
cent segments.
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Presentation of Stimulus Material
Each of the two sets of 60 speech segments was present­
ed to each of two groups of observers for rating on the 
nine-point severity scale. The five-second segments were 
rated by a group of 36 naive observers and by a group of 32  
expert observers. The 10-second segments were rated by 32 
naive observers and by 36 expert observers.
At the beginning of each of the four experimental 
listening sessions, the observers were instructed to rate 
the segments on a nine-point equal-appearing intervals 
scale with one representing least severity and nine repre­
senting most severity. The procedure and the instructions 
to the observers were the same as those employed in the 
preliminary investigation. Observers were further acquaint­
ed with the nature of the experimental task by the presenta­
tion of 12 segments of the length to be rated before actual 
rating was begun.
Reliability of Obtained Scale Values
Reliability of the obtained scale values and their pre­
cision with respect to placing the segments along the sever­
ity continuum were evaluated by employing the Pearson r_ 
procedure and by the tytest. The results indicated that 
all four sets of scale values were highly reliable and also 
quite precise. The correlation between the two sets of 
scale values for the 10-second segments was .9 8 and for the
14
five-second segments, .97. Differences between means for 
the same comparisons were quite small, .11 in each instance, 
and non-significant.11
11 t_ fdf = 5 9 ) = .1 1 / . 0 7 6  - 1.45 for 1 0-second segments 
t_ (df = 5 9 ) = .1 1 / . 1 0  = 1 .1 0 for 5 -second segments
Selection of Segments for Severity Scales
To construct severity scales of articulation defective­
ness four sets of nine segments each, with one segment at 
each of the nine levels of severity, were seicted from the 
60 10-second segments and also from the 60 five-second seg­
ments. The mean of the two scale values obtained from the 
responses of naive observers and from the responses of ex­
pert observers was employed in making the selection. The 
mean of the two ^.-values for each segment was also a criter­
ion for selection since small Q-values are indicative of 
greater reliability. Scale values and £-values of the 
selected segments are given in Appendix B.
The selected segments were arranged in order of severity 
from least to most severe within each set of nine segments 
with one segment at each of the nine levels of severity for 
use in training individuals to recognize the various levels 
of severity.
Scaling of One-Minute Samples from Responses 
of Individual Observers
Stimulus Material
Fifty one-minute samples of speech were selected from 
the original 60 one-minute recordings. The criterion for 
selection was agreement among three observers with respect 
to absence of extraneous stimuli which might seriously in­
terfere with valid judgments of articulation defectiveness. 
The observers were the experimenter and two staff members 
who had had considerable clinical experience with speech 
correction. Samples were ruled out if any one or more of 
the following characteristics was judged to be present: 
defective voice quality, obvious immaturity of language 
development, deviant pitch usage, deviant rhythm, or back­
ground noise in the recording.
Two copies of the selected 50 one-minute samples were 
recorded. The one-minute samples of one copy were divided 
into 10-second segments; the samples of the other copy were 
divided into five-second segments. One experimental tape 
was prepared from the resulting 300 10-second segments and 
another from the resulting 600 five-second segments. With­
in each experimental tape the short segments were arranged 
in random order. One restriction was placed on the random­
ization. No two segments from any one speech sample were 
placed immediately adjacent to each other. This precaution
16
was taken for the purpose of aiding the observers in making 
independent judgments. Announcements by number were re­
corded immediately before each segment. A two-second in­
terval separated adjacent segments.
Observers
One group of 10 observers judged the 600 five-second 
segments; another group of 10 observers judged the 300 10- 
second segments. The observers were students from advanced 
courses in speech pathology.
Training and Practice Material
The previously constructed severity scales of articu­
lation defectiveness were employed to train the observers to 
recognize the various levels of severity. In addition the 
36 segments in each of the two severity scales were arranged 
in random order with respect to severity to provide mater­
ial for practice and for further training.
Training Sessions
A training session of about one and one-half hours for 
each of the two groups of observers was conducted on the 
day preceding the experimental judging session.
Observers first listened to the appropriate previously 
constructed severity scale. They were then given instruc­
tions for rating the speech segments. They were told that 
ratings should be based on the segment as a whole; they 
were cautioned to avoid being influenced by general effec-
IT
tiveness insofar as possible. Verbatim instructions to the 
observers appear in Appendix C. They then made practice 
judgments of levels of severity for the 36 segments of the 
severity scale arranged in random order. The same 36 seg­
ments were presented a second time. After each segment the 
experimenter announced the previously established level of 
severity in order that the observers might evaluate their 
practice judgments. This entire procedure was then repeat­
ed. Further practice was provided with the presentation of 
60 additional segments.
An additional training session of about 40 minutes pre­
ceded each experimental judging session. The observers 
again listened to the appropriate previously constructed 
severity scale. They then practiced judging the first 75 
experimental segments. These judgments were not included 
in the data. The same 75 segments were repeated for final 
judging at the end of the experimental session.
Experimental Listening Sessions
The experimental speech segments were presented for ob­
server judgments by the same procedure employed during the 
training sessions. Each of the two experimental listening 
sessions, one for the 10-second segments and one for the 
five-second segments, required approximately two and one- 
half hours. This included the time for the second prelimi­
nary training and practice period and for two short rest 
periods.
CHAPTER III
RESULTS AND DISCUSSION 
Scale Values
Two sets of mean scale values of the severity of defec­
tive articulation were obtained for 50 one-minute speech 
samples from the responses of 20 individual observers. In 
one set, 10 means were obtained for each one-minute sample 
from responses of 10 observers to six 10-second segments; 
in the other set, 10 means for each one-minute sample were 
obtained from the responses of 10 observers to 12 five- 
second segments. The total number of criterion measures 
was thus 1000, with 500 mean scale values in each set. A 
table of the obtained measures is given in Appendix D.
Reliability of Individual Observers
The intraclass correlation technique for evaluating the
12reliability of individual ratings as described by Ebel was
Ebel, R. L. Estimation of the reliability of rat- 
ings. Psychometrika, 16, 1951* 407-424.
applied to each set of 500 mean scale values. Analyses of 
variance for each set are summarized in Table 2. Observers 
who rated five-second segments and also observers who rated 
10-second segments differed significantly in general level 
of rating. For this reason the formula which removes the
18
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Table 2. Summaries of analyses of variance testing differ­
ences among observers with respect to general level of rat­
ing 50 one-minute speech samples.
Source df ss ms F H.05
5-second segments
Observers (0 ) 9 72.397 8.04 31.58* 1.94
Samples (s) 49 1948.745 39.77
OS 441 112.332 0.25
Total 499 2133.474
10-second segments
Observers (0) 9 26.007 2.89 10.03* 1.94
Samples (s) 49 2118.240 43.23
OS 441 127.100 0.29
Total 449 2271.345
*p = ms0/ms0S
20
"between observers" variance in estimating the reliability 
of ratings was employed. The obtained intraclass correla­
tion was .94 for each group of observers. Individual mean 
scale values for one-minute samples derived from judgments 
of individual observers are thus apparently equally reliable 
for both segment lengths. The obtained high correlation co­
efficients are strong evidence that satisfactorily reliable 
mean scale values of severity of defectiveness of articula­
tion can be obtained from the responses of a single observer 
trained with a previously constructed severity scale,, at 
least for speech samples one minute long. Reliability of 
the method for shorter samples could be evaluated by the 
same procedure.
The method of obtaining the measures,of severity would 
be simplified if observer responses were obtained at consecu­
tive intervals throughout each speech sample. The feasibil­
ity of the latter procedure is a problem for further investi­
gation. This method has been useful in scaling the severity 
of stuttering.^3 severity of articulation defectiveness,
-*-3 Sherman, D., op. cit.
however, is probably less variable from one consecutive 
short speech segment to another than is severity of stutter­
ing. For this reason the independence of judgments of artic­
ulation defectiveness at consecutive intervals is open to 
question.
21
Reliability of the mean scale values was also evaluated 
for each of the 20 observers separately. Each set of 
mean scale values derived from the responses of a single 
observer was correlated with a set of means of the corres­
ponding mean scale values derived from the responses of the 
other nine observers for each method of presentation. The 
range of the obtained Pearson r 1s which are reported in 
Table 3, was from .93 to .98 for the 10-second segment pres­
entation and from .95 to .99 for the five-second presentation. 
The placement of the means in relative positions along the 
severity dimension was thus evidently quite precise for each 
individual observer.
Observers, as already noted, differed significantly in 
general level of rating: that is, they differed with re­
spect to placing the means in absolute positions along the 
severity dimension. Interpretation of absolute values of 
scale positions obtained from responses of several individual 
observers must thus take into account not only reliability 
indicated by correlation but also a consideration of differ­
ences with respect to general level of rating. The means 
of the scale values derived from the responses of single 
observers and the differences among them appear in Appendix 
E.
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Table 3. Pearson r 1s obtained for evaluating the reliabil­
ity of single observers. Each set of 50 mean scale values 
derived from the responses of a single observer was corre­
lated with a set of means based upon the corresponding sets 
of values for the other nine observers. Ten observers 
(Group 1) rated the samples presented in 10-second segments; 
another 10 observers (Group 2) rated the samples presented 
in 5-second segments.
Observers
1 2 3 4 5 6 7 8 9 10
Group 1 .96 .9 6 Co CD .95 .99 .96 .97 .9 6 .97 .9 8
Group 2 .97 .97 .97 .97 .96 ,97 .98 .93 .97 .98
23
The critical difference^ required for significance at
c.d. = t 05 ^  ms0S, where s = 50 samples and 
df = 441. The ms0S for each test was taken from Tahle 2.
the five per cent level was .21 for the group which respond­
ed to the 1 0-second segments and .20 for the group which re­
sponded to the five-second segments.
Many of the differences among means of the scale values 
for single observers were significant and fairly large. For 
the 10-second segment group the range of the obtained 45 
differences was from .0 1 to .76 with 28 of the differences 
significant; for the five-second segment group the range was 
from .02 to 1 .2 2 with 36 of the differences significant.
Differences for the 10-second segment group were signifi- 
15cantly smaller than for the five-second segment group.
15 t (df = 8 8) = (.48-.30)/.053 = 3.43.
Whether this is a function of the particular observers as­
signed to each group or of the methods of presentation of 
speech samples is not readily apparent. Any satisfactory 
explanation must await further investigation.
Comparison of Two Speech Segment Lengths 
for Obtaining Mean Scale Values of Severity 
of Defective Articulation
Mean scale values obtained for speech samples presented
24
in 10-second segments were compared with mean scale values
for the same speech samples presented in five-second seg-
16ments by an analysis of variance classified by Lindquist
-LU Lindquist, E. P. Design and Analysis of Experiments 
in Psychology and Education. Cambridge: The Riverside
Press, 1953.
as a Type I mixed design. This analysis is summarized in 
Table 4. The significant interaction between speech samples 
and observer groups indicates that differences between the 
two mean scale values obtained with two segment lengths 
varied from one speech sample to another. This interaction 
is presented graphically in Figure 1. The graph demonstrates 
that the trends of severity were, in general, much the same 
for the two observer groups with all but eight of the speech 
samples placed further toward the more severe end of the 
continuum by ratings of five-second segment lengths. Only 
two of the sample means obtained from ratings of five- 
second segments were placed further toward the more severe 
end of the continuum by as much as one scale unit. Any 
difference between the two trends is inconsistent. Correla­
tion of the two sets of means represented graphically in 
Figure 1 resulted in a Pearson r of .9 8 . In view of the 
lack of a consistent difference in trends and the obtained 
high correlation coefficient, the interaction was considered 
relatively unimportant. For this reason, a test of the
25
Table 4. Summary of analysis of variance for evaluation of 
differences between two groups of observers with respect to 
mean scale values of severity of defective articulation.
One group judged speech samples by the 10-second segment 
method and the other group by the five-second segment 
method.
Source df ss ms F
Between Observers (19) 117.294
Observer Groups (G) 1 1 8 . 8 9 0 1 8 . 8 9 3.46*
Error (b) 18 9 8 .4o4 5.47
Within Observers (9 8 0 ) 4306.415
Samples (S) 49 4031.746 8 2 . 2 8
GS 49 35.238 0 . 7 2 2.65*-
Error (w) 882 239.430 0.27
Total 999 4432.708
*F = msG/mserror^ . F^Q5(df = 1 and 18) = 4.4l.
**F = msQs/mserror(w )• Z ^(nearest tabled df - 24 and 
1 2 0) = 1 .6 1 .
26
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Figure 1. A graphical representation of the interaction 
between groups of observers and speech samples. The 
dotted line connects scale values obtained for 1 0-second 
segment presentation; the solid line connects scale 
values obtained for 5 _second segment presentation.
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main effect of groups, that is, lengths of segment rated, 
seemed justified. The samples were rated somewhat more 
severely when presented in five-second segments than when 
presented in 10-second segments; the means were 4.72 and 
4.45, respectively. The mean difference of .27 was, how­
ever, relatively small and nonsignificant as indicated by 
the test of the difference between groups reported in 
Table 4. The results of the analysis thus provided no evi­
dence that one segment legnth was preferable to the other.
Distribution of Scale Values
Usually, when the scaling method of equal-appearing 
intervals is used, there is an end effect; a tendency toward 
a piling up of samples at the two ends of the scale. The 
number of samples in each of the eight severity intervals 
is represented graphically in Figure 2, both for the 10- 
second segment presentation and for the five-second segment 
presentation. The method of scaling employed apparently 
did not result in a piling up of the samples at the extremes 
of the scale. As could be predicted from the previously 
mentioned high correlation (r = .9 8), the distributions of 
the 50 samples for the two segment durations are markedly 
similar.
It seemed possible that the training and also the 
sophistication of the observers might have been important 
in eliminating the end effect. For this reason, the distri-
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Figure 2. Distribution of severity ratings of defective 
articulation on a nine-point scale for 50 one-minute 
speech samples. Midpoints of severity intervals are 
given along the abscissa. The dotted line connects fre­
quencies for 10 observers for 1 5-second segment presenta­
tion; the solid line connects frequencies for 10 observers 
for 1 0-second segment presentation.
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tuitions of scale values of severity for short segments 
which were obtained for the purpose of constructing severity 
scales were examined. Represented graphically in Figure 3 
are the distributions of scale values for 60 10-second seg­
ments for naive observers and for expert observers. Figure 
4 shows the distributions of 60 five-second segments. The 
marked differences between distributions for naive and for 
expert observers appear at the extremes of the scale both 
for 10-second segments and for five-second segments, where 
there is a definite peaking of the distributions for naive 
observers. The tendency toward peaking at intervals adjacent 
to the extremes of the scale for the distributions for expert 
observers might be related to the end effect, or it might be 
simply related to the particular groups of 60 segments each. 
Definite conclusions with respect to the differences between 
naive and expert observers could be reached only on the basis 
of more extensive research with large numbers of scale values. 
According to the results of the present study, however, the 
most reasonable assumption would indicate that expert obser­
vers are less influenced by the end effect than naive ob­
servers .
Evaluation of Segment Lengths 
Apparently no particular advantage with respect to re­
liability or precision of estimates would result from a 
choice between five-second or 10-second segments in obtaining
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Figure 3. Distributions of median scale values of sever­
ity of defective articulation on a nine-point scale for 
60 10-second speech segments. Mid-points of severity in­
tervals are given along the abscissa. The dotted line 
connects frequencies of scale values obtained from re­
sponses of 32 naive observers; the solid line connects 
frequencies of scale values obtained from responses of 
36 expert observers.
31
6 -
4 —I
2
I 2  3 4 5 6 7 8
SEVERITY
Figure 4. Distributions of median scale values of severity 
of defective articulation on a nine-point scale for 60 5 ~ 
second speech segments. Mid-points of severity intervals 
are given along the abscissa. The dotted line connects 
frequencies of scale value obtained from responses of 36 
naive observers; the solid line connects frequencies of 
scale values obtained from responses of 32 expert obser­
vers .
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measures of articulation defectiveness on samples on contin­
uous speech. For specific experimental purposes, however, 
one length might be decidedly more useful than the other.
For example, to study the contribution to over-all severity 
of specific errors of articulation might require the use of 
the shorter segments. For over-all severity measures, the 
use of 1 0 -second segments simplifies the procedure both with 
respect to preparation of stimulus material and with respect 
to the computation required to obtain measures of defective­
ness.
CHAPTER IV
SUMMARY AND CONCLUSIONS
The purpose of this study was to determine whether re­
liable quantitative measures of the severity of defective 
articulation could be obtained from ratings of one-minute 
samples of speech by trained individual observers. The 
samples were high fidelity tape recordings of the continu­
ous speech of children, between the ages five and 1 0, whose 
articulation represented a range of severity from normal to 
severely defective. Each one-minute sample was divided 
into short isolated speech segments and presented by tape 
recording to observers to be judged by the method of equal- 
appearing Intervals. A nine-point scale, extending from 
one, for least severe, to nine, for most severe, was em­
ployed.
Segment lengths of five seconds and of 10 seconds were 
selected by preliminary investigation. Severity scales for 
each of the two durations were constructed from two sets of 
60 segments each. Reliable median scale values for the 60 
segments in each set were derived from the responses of 
groups of observers. Each severity scale consisted of four 
sets of nine segments each with one segment at each of the 
nine levels of severity.
Two groups of individual observers with 10 in each
group judged 50 one-minute speech samples. For one group
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the samples were presented in 10-second segments; for the 
other group the samples were presented in five-second seg­
ments. All segments of one duration were presented in 
prearranged random order. Each group was trained with the 
appropriate severity scale.
A set of mean scale values of severity was computed for 
the 50 one-minute samples from the responses of each of the 
20 observers. Reliability of individuals and. differences 
between the two groups were evaluated.
The following conclusions were drawn:
1. Reliable mean scale values of the severity of de­
fective articulation can be obtained from ratings of one- 
minute speech samples from the responses of a trained 
individual observer.
2. Mean scale values of severity of defective articu­
lation which are precise with respect to placing one-minute 
speech samples in relative positions along the severity 
continuum can be obtained from the responses of a trained 
individual observer.
3. Absolute values of severity measures of defective 
articulation are not necessarily comparable from one indi­
vidual observer to another.
4. Five-second segment and 10-second segment presenta­
tion of longer samples of speech result in equally reliable 
mean scale values of the severity of defective articulation.
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APPENDIX A
INSTRUCTIONS TO GROUPS OP OBSERVERS FOR RATING 
THREE SETS OP SPEECH SEGMENTS WITH 20 SEGMENTS 
IN EACH SET. THE LENGTHS OF SEGMENTS IN THE 
THREE SETS WERE FIVE SECONDS, 10 SECONDS, AND 
15 SECONDS, RESPECTIVELY.
INSTRUCTIONS TO GROUPS OF OBSERVERS FOR RATING 
TWO SETS OF SPEECH SEGMENTS WITH 60 SEGMENTS IN 
EACH SET. THE LENGTHS OF SEGMENTS IN THE TWO 
SETS WERE FIVE SECONDS AND 10 SECONDS, RESPEC­
TIVELY.
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A series of short segments of speech which have been se­
lected from the continuous speech of children will be pre­
sented to you by tape recording. The length of the segments 
is 5 seconds (or 10 seconds, or 15 seconds). You are to 
judge each of these segments in relation to a nine-point 
scale of severity of articulation defectiveness. The judg­
ment you make should be based on the segment as a whole.
The scale is one of equal steps with 1_ representing 
least severe articulation defectiveness and representing 
most severe articulation defectiveness. Step thus
halfway between 1_ and in severity of articulation defec­
tiveness, with the other points falling on the scale equal 
distances apart. Do not attempt to place segments between 
any two of the nine points, but only at these points.
Each segment will be played only once, after which you 
will record immediately the number of the scale position 
which you think that sample should have. The next segment 
will be played after a short pause. Each segment will be 
announced by number.
Be sure to make a judgment on every segment. If you are 
somewhat doubtful, make a guess as to the most suitable scale 
position. Before you start your judgments, representative 
samples of each of the extremes will be played to give you 
an idea of the range.
Are there any questions?
APPENDIX B 
SCALE VALUES AND Q-VALUES OF SPEECH 
SEGMENTS SELECTED FOR SEVERITY SCALES
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Ten-Second Segments Five-Second Segments
Scale Values Q-Values Scale Values Q-Values
1 . .33 .27 1 . "762... .31
2 . 1.50 .80 2 . 1.23 . 80
3. 2.04 1.14 3. 2 . 2 1 1.33
4. 2.95 I . 05 4. 3.15 1.74
5. 3.65 1.35 5. 4.40 2 . 3 8
6 , 4.95 1.41 6 . 6 . 1 7 1 . 6 1
7. 6.09 1.38 7. 6.97 1 . 2 6
8 . 7.44 .73 8 . 7.42 1.24
9. 8.17 .48 9. 8 . 2 1 .55
1 . .53 .27 1 . . 83 .69
2 . 1.51 .65 2 . 1.49 1 . 2 6
3, 2 . 0 6 1.15 3. 2.27 1.44
4. 2.95 .98 4. 3.17 1 . 6 6
5. 3 . 8 0 1 . 1 2 5. 4.75 2.39
6. 4.96 1.41 6 . 6 . 1 8 1 . 8 6
7. 6.19 1 . 0 2 7. 7 . 0 0 1 . 2 6
8 . 7.52 .79 8 . 7.54 1.31
9. 8 . 1 8 .54 9. 8 . 2 2 .62
1 . .99 .57 1 . .84 . 85
2 . 1 . 6 3 .88 2 . 1 . 6 0 1.42
3. 2 . 2 2 1.15 3. 2.34 1.38
4. 3-03 1.33 4. 3.37 1.19
5. 3.95 1.03 5. 4.75 2 . 0 1
6 . 5.24 1.40 6 . 6.37 1.64
7. 6 . 9 2 1 . 0 2 7. 7.05 1 .2 0
8 . 7 . 6 2 .74 8 . 7.54 1.05
9. 8.37 .34 9. 8.24 .44
1 . 1.15 .61 1 . .97 • 73
2 . 1.69 .65 2 . 1 . 6 7 1.49
3. 2.56 1.19 3. 2.79 1.98
4. 3 . 0 8 1.34 4. 3.40 1.41
5. 4.00 1.47 5. 4.85 1 . 8 8
6. 5.41 1 . 0 8 6 . 6 . 3 8 1 . 6 1
7. 6 . 7 8 .71 7. 7 . 0 6 1.30
8 . 7.67 .79 8 . 7.63 • 94
9. 8 . 2 6 .46 9 8 . 2 6 .58
APPENDIX C 
INSTRUCTIONS TO GROUPS OP INDIVIDUAL 
OBSERVERS WHO RATED 50 ONE-MINUTE SAM­
PLES OF CONTINUOUS SPEECH.
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Short segments of speech which have been selected from 
the continuous speech of children will he presented to you 
by tape recording. The length of the segments is 10 seconds 
(or 5 seconds). You are to judge each of these segments in 
relation to a nine-point scale of severity of articulation 
defectiveness. Insofar as possible, avoid being influenced 
by general speech effectiveness. The judgment you make 
should be based on the segment as a whole.
The scale is one of equal steps with 1_ representing 
least severe articulation defectiveness and 2. representing 
most severe articulation defectiveness. Step is thus 
halfway between 1_ and 2. in severity of articulation defec­
tiveness, with the other points falling on the scale equal 
distances apart. Do not attempt to place segments between 
any two of the nine points, but only at these points.
Before you begin recording judgments, you will listen 
to four sets of segments from previously scaled segments 
from the continuous speech of children. Each set contains 
nine segments arranged in order of severity from the least 
to the most severe with respect to articulation defective­
ness. The length of each segment is 10 seconds (or 5 
seconds).
(Present four sets of nine segments)
The thirty-six segments which you have just heard will 
now be presented to you in random order with respect to
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severity level. There will he a short interval between each 
two adjacent segments. Each segment will be preceeded by a 
number announcement.
You are to judge each of these segments in relation to 
the nine-point scale of severity of articulation defective­
ness. Record the number of the scale position you think 
each segment should have. In recording your judgments work 
from let to right across the page writing each judgment in 
the appropriate blank on the rating sheet.
Are there any questions?
(Present the 36 segments in random order)
The segments you have just rated will now be presented 
to you again. Before the presentation of each segment, its 
previously established level of severity will be announced.
As you listen, check your own responses against the announced 
severity levels.
(Present the same 36 segments in random order and 
announce the severity level of each segment)
Listen again to the four sets of segments with nine 
segments in each set. The segments in each set are arranged 
in order of severity from least to most severe with respect 
to articulation defectiveness.
(Present the four sets of segments in order of 
severity)
You will once more rate the 36 segments presented in 
random order with respect to the severity of articulation
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defectiveness. Record your judgments in the manner pre­
viously described.
Are there any questions?
(Present the 36 segments in random order.)
The randomly arranged 36 segments will be presented with 
the previously determined scale values announced before each 
segment. Note how well your judgments agree with the 
announced scale values.
Listen once again to the four sets of segments, with 
each set containing nine segments presented in order of 
severity.
(Present the four sets of segments.)
A series of 60 10-second segments (or 5 seconds) will 
be presented to you. Judge each segment in relation to the 
nine-point scale of severity of articulation defectiveness. 
Record each judgment in the appropriate blank on the rating 
sheet. Each segment will be announced by number, and a 
short interval between each two adjacent segments will allow 
time for recording judgments.
Are there any questions?
(Present the practice segments.)
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'APPENDIX D
MEAN SCALE VALUES OP SEVERITY ©P DEFECTIVE 
ARTICULATION OBTAINED FROM RESPONSES OF 
INDIVIDUAL OBSERVERS FOR 50 ONE-MINUTE 
SPEECH SAMPLES.
Five Second Segments
Raters
Children 1 2 3 4 5 6 7 8 9 10
1 4.75 4.17 3.25 4.25 4.25 3.33 4.25 4.42 3 . 0 8 3 . 5 0
2 1.33 I . 67 1 . 2 5 1.42 1.42 1.33 1 . 6 7 1 .5 0 1.42 1 . 0 0
3 2.50 2 . 0 8 1.33 1.58 1.75 1.33 2 . 0 8 1.42 1.50 1 . 5 0
4 4.08 3.17 2.50 3.50 2 . 8 3 2 . 5 8 3 . 0 0 2.58 2.17 2 . 5 8c; 7-75 7 . 0 8 6 . 8 3 7.42 7.58 6 . 2 5 8 . 2 5 7.25 7.33 7.42
6 7.50 6.33 7 . 0 0 6 . 8 3 7.33 6 . 1 7 7.58 7.58 7.17 7 . 0 8
7 3 . 0 8 2 . 5 8 1 . 6 7 2 . 5 0 1.92 2 . 0 0 2 . 0 0 2.42 1.92 2.58
8 4.33 2.67 2 . 8 3 3.92 3 . 0 8 2.42 3.42 2.50 2.42 2.67
9 3.83 2.92 2 . 5 8 2.25 2 . 6 7 2.17 3.25 2.92 2.67 1.92
10 6.42 4.67 6 .0 0 5.25 6.33 5.17 6 . 2 5 6.92 6.42 5.75
11 5.67 4.33 3.83 5.25 4.75 4.83 4.92 5 . 0 0 4 . 7 5 4.08
12 2.50 3.25 2.75 2 . 5 8 2 . 0 8 2.50 3 . 0 8 2.67 3 .7 5 2 . 8 3
13 3.50 2.42 2 . 5 8 3 . 0 0 2.75 2.75 2 . 9 2 3.83 3 . 0 8 2 . 2p
14 2.75 2.25 1 . 8 3 2.75 2 . 0 8 1 . 9 2 1.75 2.83 2 . 1 7 1.67
13 6 . 0 0 3.83 4.58 4 . 1 7 5 . 0 0 3.33 6 . 1 7 6 .0 0 5 . 5 8 5.33
16 5 . 0 0 3.83 2.42 4.42 3.75 3.92 4.58 3.83 3 . 6 7 3.42
17 6 . 1 7 3.83 5 . 0 8 5.67 4.83 4.25 5 . 0 8 4.92 6 .7 5 5 . 0 0
18 4.67 3-33 2.50 3.67 2.75 2.58 4.08 3.67 3 .8 3 3.17
19 4.58 3-92 3.42 4.58 3.50 3.50 3.67 4.17 3 . 5 8 3.75
20 5.83 3.75 3.67 4.25 3.67 4.00 4.17 4.83 3 . 7 5 3.50
21 7.92 7.42 8.50 7.83 7.75 6 . 8 3 8 . 0 8 7.58 8 . 5 8 7.25
22 6 . 1 7 5 . 0 8 4.83 3.92 5-i 08 4.92 5.42 6 . 0 0 5 . 5 0 4.25
23 8 . 0 8 6.75 8.25 8.25 8.75 6.17 8.75 8 . 7 5 8 . 8 3 8 . 1 7
24 7.33 5.58 6.42 6.42 7.25 5.42 8 . 1 7 6 . 8 3 8 . 0 8 6.42
25 7.83 7.50 7.67 8 .5 0 7.58 7.67 8.42 8 . 1 7 7 . 5 0 7.33
(Continued on following page)
Children 1 2 3 4
26 8.42 6.25 8 . 0 8 8 . 5 8
27 5.50 4.42 4.75 4.08
28 4.00 3.92 3.17 3.25
29 5 . 5 8 4.75 4.08 5-33
30 7 . 5  0 6.42 6 . 8 3 6 . 1 7
31 7.33 6 . 2 5 6.42 7.33
32 3.67 3 . 0 8 2 . 5 8 2 . 5 8
33 4.33 2 . 8 3 2.92 3.25
34 3.42 3 . 0 0 2.25 4.25
35 6.42 4.92 4.00 6 . 0 0
36 6 . 0 0 4.08 4.17 6 . 1 7
37 5.58 4.08 3.83 4.83
38 5.42 5.33 4.83 4 . 9 2
39 5 . 0 0 4.50 3.92 4 . 5 0
40 5.50 3.17 3.17 4.33
41 5.25 3.92 4.08 4.08
42 7.42 5.67 7.67 8 . 0 0
43 8 . 5 8 7.58 8.42 8.33
44 5.25 3 . 0 8 3.25 5.17
45 7.42 7.58 8 . 0 0 8.42
46 6 . 0 0 5.75 5.42 6 . 2 5
47 4.17 2 . 0 0 2 . 1 7 3.83
48 7.92 6 . 0 8 6.75 7.92
49 2 . 5 0 1.50 1.25 2 . 0 8
50 2.42 1.58 1.33 2 . 6 7
Raters
8.25
4.92
3.92
4.33
7.33
6.92
2 . 6 7  
2.92
2 . 5 8
5.67
5.25
4.25
4.67
4.00
3.25
4.17
8.00
8 . 8 3
3.58
8 . 1 7
6 . 8 3
2.25
6 . 1 7  
1 , 5 0
1.58
6 7 8 9 10
8 . 0 0 8 . 8 3 8 . 2 5 8.75 8 . 2 5
4.75 6.33 5 . 0 0 5 . 0 0 5 . 0 0
3.17 5.17 3.75 3.50 3 . 0 8
4.42 5.67 5.42 4.25 5 . 3 3
6 . 5 8 7.25 7.25 7.42 5 . 9 2
6.75 7 . 6 7 6 . 5 0 7.58 6 . 6 7
2 . 5 8 2 . 9 2 3.92 3.25 2 . 7 5
2.83 4.58 3.42 2.25 2.75
2 . 8 3 3.17 3 . 0 8 2.92 3 . 0 0
4.25 6.42 6 . 0 0 5.25 4.83
3.67 6 . 1 7 4.42 5.25 5 . 0 0
3.33 4.83 5 . 0 8 4.67 4.00
5 . 0 0 6 . 1 7 6 . 0 0 5.17 5 . 0 0
3.50 4 . 5 8 4.83 4.58 3.92
3.42 4.50 3.67 4.42 3 . 0 0
3.67 4.00 4.92 4.50 3.67
5.83 8.42 7.33 7.75 7.33
7.67 8 . 8 3 8 . 0 0 8.75 8 . 9 2
3.25 4.83 3 . 8 3 3.75 3.17
7.50 7.75 7.75 8 . 0 8 8.42
6 . 9 2 6 . 0 8 5.42 6 . 8 3 6 . 6 7
2 . 0 8 3 . 0 8 2.17 2 . 6 7 2.92
6 . 5 0 7.92 5.83 7.83 6.17
1.50 1.92 1.92 1.17 1.25
1.58 1.17 2.33 2 . 0 0 1.42
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Ten Second Segments
Children 1 2 3 4
Raters
5 6 7 8 9 10
1 3 .0 0 3.83 3.17 3 . 6 7 3.33 3.17 2 . 6 7 2.33 3 . 0 0 2 . 1 7
2 1.33 1 . 0 0 1 . 8 3 1.00 1 . 0 0 1 . 1 7 1 . 0 0 1 . 1 7 1 . 0 0 1 . 0 0
3 2 . 0 0 1.33 1 . 6 7 1.33 2 . 0 0 1 . 1 7 1 . 1 7 2 . 1 7 1 . 1 7 1.33
4 2.33 2 . 6 7 3.50 2 . 0 0 3.33 3.50 2.33 2 . 1 7 3.33 2.50
5 8 , 0 0 8 , 0 0 6.83 7.17 8.17 6.83 7 . 0 0 5-67 6.83 6.33
6 7 . 0 0 6.33 6 . 6 7 6.67 8 . 1 7 6.17 7.50 5.67 6.33 6 . 1 7
T 2 . 5 0 2.17 2 . 0 0 1.50 1 . 5 0 2.33 1 . 8 3 2.83 1 . 8 3 2.17
8 3.83 3.17 3.33 2 . 5 0 2.83 3.33 3.17 3.50 2.17 2.17
9 2.50 3.17 3.50 2.33 3 . 0 0 2.67 2 , 0 0 2.17 1.83 2.50
10 6 .5a 6.17 7.17 5 . 8 3 7.17 5.83 6 . 6 7 5.17 6 . 6 7 6.17
li 3.33 3.50 3.17 2 . 8 3 3.17 3.67 2 . 8 3 4.33 4.33 3.50
12 1.50 2.83 2 . 0 0 2 , 0 0 4.00 3.33 2.50 1.67 1.83 1 . 6 7
13 2.33 3 . 6 7 3.33 3.17 2.83 4.17 3.83 3.50 3.67 2.83
14 2.33 1.67 2.33 1.33 2 . 5 0 1 . 8 3 1 . 6 7 1 . 8 3 2.33 2 . 0 0
15 5.50 5.67 4.67 4 . 6 7 5.33 5 . 0 0 5.33 5.17 5.50 5.17
16 4.17 3.67 3.67 3.33 3.50 3.50 3.67 3.67 4.00 3.33
17 4.67 4.67 4.83 3.17 6 . 0 0 5 . 0 0 4.83 6 . 1 7 4.67 4.17
18 3.17 3.33 3 . 0 0 2.33 4.33 3 . 8 3 3.33 3.17 3.83 3 . 0 0
19 4.67 4.50 4.33 3 .0 0 4.50 5 . 0 0 3.67 4.00 4.00 4 . 0 0
20 5.50 4.17 5 . 0 0 3.67 4.00 5 . 0 0 4.17 4.00 5 . 0 0 3.17
21 7 . 0 0 8 . 0 0 7.33 8 . 0 0 7 . 8 3 6 . 8 3 7.33 8.50 8 . 0 0 7 . 8 3
22 5.50 3.83 5 . 0 0 3.50 5 . 3 3 4 . 1 7 4.83 5.83 5.17 4 . 6 7
23 9 . 0 0 8.17 8 . 1 7 8 . 6 7 8 . 1 7 8 . 5 0 8 . 5 0 8.83 8 . 5 0 8.33
24 7.17 6.83 6 . 8 3 7 . 0 0 7 . 5 0 6 . 1 7 6 . 0 0 4.33 6 . 6 7 6 . 1 7
25 8 . 0 0 8 . 5 0 8 . 0 0 7.33 7,67 7.17 7.83 8 . 0 0 7.67 7 . 6 7
(Continued on following page)
Children 1 2 3 4
26 8.33 8 . 8 3 7.50 8 . 5 0
27 4.67 4.67 5.50 3 . 8 3
28 3.33 3.50 4.00 3 . 0 0
29 5 . 0 0 5.33 4.83 4.33
30 7.50 7.33 5.83 6.17
31 5.50 6 . 6 7 6 . 5 0 5.17
32 1 . 6 7 3.50 2 . 0 0 2.33
33 1 . 6 7 2.50 2.83 3.17
34 2.33 2.83 3.50 2 . 0 0
35 4.33 5.67 4.50 5.17
86 3.50 4.83 4.50 4.67
37 3.17 3.67 3.33 4.00
38 5.33 5.17 5 . 0 0 4.83
39 3.63 5 . 0 0 4.17 3.50
4o 3.67 3.67 3.50 3 . 0 0
41 3.67 3.83 4.83 3.83
42 7.50 6 . 8 3 6.50 7.50
43 8 . 5 0 9 . 0 0 8 .0 0 8.50
44 2 . 5 0 2 . 6 7 3 . 8 3 3.33
45 8 . 0 0 8 . 1 7 7 . 6 7 7.17
46 5 . 6 7 5.33 5 . 5 0 4.67
47 1.83 3 . 0 0 3 .0 0 I . 67
48 6 . 1 7 7.33 5 . 8 3 6.50
49 1 . 0 0 1 . 5 0 1 . 3 3 I . 67
50 1.33 1 . 6 7 2 .0 0 1.50
Raters
5 6 7
8 . 1 7
4.83
4.50
6 . 1 7
6 . 5 0
9 . 0 0
5.33 
4.00 
4.50
6.33
7.83
4.33
2 . 8 3
4.00
6.33
6 . 0 0
1 . 8 3
2 . 5 0
3.50
5.17
5 . 0 0
2 . 6 7
3.67
3 . 0 0  
5.33
5.83
1 . 8 3
2,33
3 .0 0
3 . 8 3
5.67 
4.17 
5.33
4 . 6 7
3.83
5.83
4.50 
5.00
4.50 
4.33
5.83
3 . 6 7
4.50
3.33
2 . 6 7
4.33
7.50 
8.00
3.50 
7.83
4.00
6 . 8 3
8.33
3.17
7.67
3.83
7.17
8 . 5 0
2.17
7.50
5.83
3.17
7.17 
1 . 6 7
1 . 8 3
5.83
2.33
7.17
1 . 6 7
1 . 6 7
5.83
1 . 8 3  
6 . 5 0  
1.00 
1.17
8 9 10
9 . 0 0
6 . 0 0
4.00
5.33
6 . 6 7
8 . 5 0
4.83 
4.17 
4.33
6 . 8 3
7.33
4.50
2 . 5 0
4.00
6 . 5 0
5.50 
2 . 0 0
2 .5 0
1.83
3.83
5.83
1 . 6 7
1 . 6 7  
2.33 
5 . 0 0
5.17
1 . 8 3
2 . 5 0
2 . 1 7  
4 . 6 7
3.67
2.50 
5.17
3.50 
2.83
5.67
4.00
5.83
3.33
3.33
3.50
2 . 5 0
5.17
2 . 5 0  
2 . 8 3
4.67
7.33
8.50
2 . 1 7
8.17
4.50
7.67
8 . 8 3
4.00
7.67
3.67 
7-17
8 . 1 7
2 . 1 7
7.67
6 .0 0
1.83
5.17 
1 . 0 0
1 . 1 7
6 .0 0
2 . 8 3
7.50
1.33
1.17
4 . 6 7
1 . 8 3
7.67 
1 . 0 0
1 . 1 7
4^
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APPENDIX E
MEANS AND DIFFERENCES AMONG MEANS OF SCALE 
VALUES OF SEVERITY OF DEFECTIVE ARTICULA­
TION DERIVED FROM RESPONSES OF SINGLE OB­
SERVERS TO 50 ONE-MINUTE SPEECH SAMPLES.
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Differences Among Observer Means 
For Five-Second Segments
Obser­
vers 2 3 4 5 6 7 8 9 10
Mean
Scale
Values
1 1 .0 8* 1 .0 6* .47* .75* 1 .22* .21* .51* .54* .94* 5.40
2 .0 2 .61* .33* ,14 .87* .57* .54* .14 4.32
3 .59* .31* . 16 .85* .55* .5 2* . 12 4.34
4 .28* .75* .26* .04 .07 .47* 4.93
5 .47* .54* .24* .2 1* .19^ 4.65
6 1 .01* .71* .68* .28* 4.18
7 .30* .33* .73* 5.19
8 .03 .43* 4.89
9 _  . .40* 4.86
Mean 4.32 4.34 4.93 4.65 4.18 5.19 4.89 4.86 4.46
Scale
Values
*Significant at the five per cent level of confidence, the 
-required difference at this level is ,20.
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Differences Among Observer Means 
For Ten-Second Segments
—----
Mean
Obser­
6 8
Scale
vers 2 —j0 4 5 7 9 10 Values
1X .21* .09 .30* .36* .16 .19 .23* .10 .40* 4.46
2 .12 .51* .15 . 0 5 .40* .44* .11 .61* 4.67
3 .39* .27* .07 .28* .32* .01 .49* 4.55
4 .66* .46* . 1 1 . 07 .40* .10 4.16
5 .20 .55* .59* .26* .76* 4.82
6 .35* .39* . 0 6 .56* 4.62
7 .04 .29* .21* 4.27
8 .33* .17 4.23
9 .50* 4.56
Mean 'l. 67 4755 "4.16 4.82 4.62 4.27' 4.23 “4‘. 56 ^.06
Scale
Values
* Significant at the five per cent level of confidence, 
- the required difference at this level is .21.
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speech sounds vary in degree of defectiveness as well as in 
type, he employed a seven-point descriptive scale which in­
cluded four levels of distortion. The scale extended from 
the correct production of a sound through four levels of 
distortion, to a substitution level and finally to the level 
of omission, from least to most severe in the order named.
The rationale for the order of severity for the types of 
error described by the scale was based on the findings of 
Roe and Milisen^ with respect to the effect of maturation
^ Roe, V. and Milisen, R., loc. cit.
upon type of error. The scale does not take into account 
any variation in severity which might be related to differ­
ing defective speech sounds and to varying combinations of 
them.
7Curry, Kennedy, and Wagner1 investigated the possibility
7
Curry, R., Kennedy, L., Wagner, L. and Wilke, W. 
Phonographic scale for the measurement of defective articu­
lation. JSHD, 8, 19^3, 123-126.
of scaling the degree of deficiency in articulation from the 
discriminatory reaction of observers. Recordings from the 
speech of 10 children whose articulation ranged from normal 
to unintelligible were judged by the method of paired com­
parisons. Only a few scaled samples were obtained.
